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(54) CLOCK GENERATING CIRCUn" 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a clock-generating circuit that 
realizes spread spectrum processing for a clock signal and reduces the 
radiation of electromagnetic waves by shifting only slightly an operating 
clock signal of a semiconductor device. 

SOLUTION: A phase comparator 10 of a PLL circuit compares a phase 
of a received reference clock signal SIN with a phase of a frequency 
division signal SD from a frequency divider 50, outputs an up-down 
signal SUD in response to a phase difference of the signals, a low-pass 
filter 20 eliminates a high frequency component of the up-down signal 
SUD and provides an output of a signal SL, consisting of low frequency 
components. A DC amplifier 30a generates a control signal SV resulting 
from adding a bias signal, in response to a frequency control signal SCI 
to the signal SL and gives the signal SV to a VCO 40, the VCO 40 
oscillates at a frequency set by the control signal SV and generates a 
clock signal CKO, whose frequency is transited in response to the 
frequency control signal SCI and gives it to a semiconductor device as 
an operating clock signal. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The integrating circuit which outputs the integral clock signal which integrated with the inputted clock 
signal and made loose the inclination of the level change to the time amount in the standup and falling of the 
clock signal concerned, The limiter circuit where the level limit of the above-mentioned integral clock signal is 
carried out according to the frequency-control signal which changes level on a frequency lower than the 
above-mentioned input-clock signal, and a frequency outputs the 2nd clock signal which changes according to 
the above-mentioned frequency-control signal, The clock generation circuit which has the frequency- 
multiplication circuit which outputs the clock signal which carried out frequency multiplication of the 2nd clock 
signal of the above by the predetermined multiplying ratio. 

[Claim 2] To the extent that the above-mentioned frequency-multiplication circuit compares the phase of the 
2nd clock signal of the above, and a dividing signal and a phase contrast signal is outputted according to a 
comparison result A phase comparison circuit. The amplifying circuit which outputs the oscillation control signal 
which has predetermined level according to the above-mentioned phase contrast signal, The armature-voltage 
control oscillator circuit outputted as a clock signal which oscillated on the oscillation frequency set up with the 
above-mentioned oscillation control signal, and carried out [ above-mentioned ] multiplying of the oscillation 
signal, The clock generation circuit according to claim 1 which has the frequency divider where dividing of the 
clock signal which carried out [ above-mentioned ] multiplying is carried out by the predetermined division ratio, 
and at least the above outputs a dividing signal to a phase comparison circuit. 

[Claim 3] To the extent that the phase contrast signal with which the phase of an input-clock signal and a 
dividing signal is compared, and level changes according to the phase contrast of the above-mentioned input- 
clock signal and the above-mentioned dividing signal is outputted A phase comparison circuit. The amplifying 
circuit which outputs the oscillation control signal which applied the bias voltage according to the level of a 
frequency-control signal to the above-mentioned phase contrast signal. The clock generation circuit which has 
the armature-voltage control oscillator circuit which oscillates on the oscillation frequency set up with the 
above-mentioned oscillation control signal, and outputs an oscillation signal, and the frequency divider where 
dividing of the above-mentioned clock signal is carried out by the predetermined division ratio, and at least the 
above outputs a dividing signal to a phase comparison circuit. 

[Claim 4] The above-mentioned amplifying circuit is a clock generation circuit according to claim 3 constituted 
by the differential amplifying circuit where the above-mentioned phase contrast signal is inputted into one input 
terminal, and the above-mentioned frequency control signal is inputted into the input terminal of another side. 
[CI aim 5] The clock generation circuit according to claim 3 which has the low pass filter which at least the 
above attenuates the high frequency component of the phase contrast signal from a phase comparison circuit, 
extracts a low-frequency component, and outputs it to the above-mentioned amplifying circuit. 
[Claim 6] To the extent that the phase of an input-clock signal and a dividing signal is compared and the phase 
contrast signal according to the phase contrast of the above-mentioned input-clock signal and the above- 
mentioned dividing signal is outputted A phase comparison circuit, The charge pump circuit which an oscillation 
control signal outputs from the capacitor which generates charge or a discharge current according to the 
above-mentioned phase contrast signal and a frequency-control signal, and carries out charge and discharge 
according to the charge concerned or a discharge current, The clock generation circuit which has the 
armature-voltage control oscillator circuit which oscillates on the oscillation frequency set up with the above- 
mentioned oscillation control signal, and outputs a clock signal, and the frequency divider where dividing of the 
above-mentioned clock signal is carried out by the predetermined division ratio, and at least the above outputs 
a dividing signal to a phase comparison circuit. 

[Claim 7] The 1st current generating circuit which at least the above generates the 1st current according to 
the phase contrast signal from a phase comparison circuit, and outputs the above-mentioned charge pump 
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circuit to a connection terminal, The 2nd current generating circuit which generates the 2nd current according 
to the above-mentioned frequency control signal, and is outputted to the above-mentioned connection terminal, 
By connecting one electrode to the above-mentioned connection terminal, grounding an other-end child, and 
charging or discharging according to the 1st and 2nd currents of the above The clock generation circuit 
according to claim 6 which has the capacitor which the electrical potential difference of the above-mentioned 
connection terminal is changed, and is supplied to the above-mentioned armature-voltage control oscillator 
circuit by making the electrical potential difference of the connection terminal concerned into the above- 
mentioned oscillation control signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the clock generation circuit which generates a clock signal with 

the frequency changed in order to reduce electromagnetic wave radiation. 

[0002] 

[Description of the Prior Art] In recent years, the frequency in which the highest actuation of a semiconductor 
device is possible becomes high by the advance of a semi-conductor manufacturing technology. For example, 
the clock frequency of CPU (central processing unit) currently widely used for the personal computer as an 
example of operation already amounted to 200 thru/or 300MHz from the 10MHz order of the time of 
development. For this reason, many semiconductor devices which can operate at high speed have been realized. 

[0OO3] 

[Problem(s) to be Solved by the Invention] By the way, as mentioned above, one of the problems brought about 
by improvement in the clock frequency of a semiconductor device is electromagnetic wave radiation. When the 
wavelength of a RF signal becomes short and the wire length inside a connection circuit or a substrate 
becomes the almost same order as the wavelength of a RF signal with improvement in a frequency, 
connections, such as wiring inside a substrate, function as an antenna, and have disadvantageous profit that the 
electromagnetic wave radiation to a perimeter will increase rapidly. 

[0004] We begin malfunction by the mutual intervention between electronic equipment, the active jamming to a 
communication device, etc., and are anxious also about the effect on the body with electromagnetic wave 
radiation of the electronic equipment using the semiconductor device which operates with a high-speed clock 
signal. To the electronic equipment by which current electronic radiation poses a problem, improve arrangement 
of a circuit etc., and electromagnetic wave radiation is reduced, and also the measures of reducing the leakage 
of the electromagnetic wave to a perimeter by electromagnetic wave electric shielding (shielding) are taken. 
However, when a mho BAIRU device requires a miniaturization and lightweight-ization, it cannot fully shield 
because of reducing electromagnetic wave radiation, and there is almost no effective prevention approach for 
electromagnetic wave radiation. 

[0005] This invention is made in view of this situation, and by making the clock signal of a semiconductor device 
of operation change minutely, the object can realize spectrum diffusion of a clock signal, and is to offer the 
clock generation circuit which generates the clock signal which can reduce electromagnetic wave radiation. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the clock generation circuit of 
this invention The integrating circuit which outputs the integral clock signal which integrated with the inputted 
clock signal and made loose the inclination of the level change to the time amount in the standup and falling of 
the clock signal concerned. The limiter circuit where the level limit of the above-mentioned integral clock signal 
is carried out according to the frequency-control signal which changes level on a frequency lower than the 
above-mentioned input-clock signal, and a frequency outputs the 2nd clock signal which changes according to 
the above-mentioned frequency-control signal, It has the frequency-multiplication circuit which outputs the 
clock signal which carried out frequency multiplication of the 2nd clock signal of the above by the 
predetermined multiplying ratio. 

[0OO7] In this invention, suitably moreover, the above-mentioned frequency-multiplication circuit To the extent 
that the phase of the 2nd clock signal of the above and a dividing signal is compared and a phase contrast 
signal is outputted according to a comparison result A phase comparison circuit, The amplifying circuit which 
outputs the oscillation control signal which has predetermined level according to the above-mentioned phase 
contrast signal. It oscillates on the oscillation frequency set up with the above-mentioned oscillation control 
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signal, and has the armature-voltage control oscillator circuit outputted as a clock signal which carried out 
[ above-mentioned ] multiplying of the oscillation signal, and the frequency divider where dividing of the clock 
signal which carried out [ above-mentioned ] multiplying is carried out by the predetermined division ratio, and 
at least the above outputs a dividing signal to a phase comparison circuit. 

[0008] To the extent that the phase contrast signal with which the clock generation circuit of this invention 
compares the phase of an input-clock signal and a dividing signal, and level changes according to the phase 
contrast of the above-mentioned input-clock signal and the above-mentioned dividing signal is outputted 
Moreover, a phase comparison circuit The amplifying circuit which outputs the oscillation control signal which 
applied the bias voltage according to the level of a frequency-control signal to the above-mentioned phase 
contrast signal. It oscillates on the oscillation frequency set up with the above-mentioned oscillation control 
signal, and has the armature-voltage control oscillator circuit which outputs a clock signal, and the frequency 
divider where dividing of the above-mentioned clock signal is carried out by the predetermined division ratio, 
and at least the above outputs a dividing signal to a phase comparison circuit 

[0009] To the extent that the clock generation circuit of this invention compares the phase of an input-clock 
signal and a dividing signal and the phase contrast signal according to the phase contrast of the above- 
mentioned input-clock signal and the above-mentioned dividing signal is outputted Furthermore, a phase 
comparison circuit, The charge pump circuit which an oscillation control signal outputs from the capacitor which 
generates charge or a discharge current according to the above-mentioned phase contrast signal and a 
frequency-control signal, and carries out charge and discharge according to the charge concerned or a 
discharge current It oscillates on the oscillation frequency set up with the above-mentioned oscillation control 
signal, and has the armature -voltage control oscillator circuit which outputs a clock signal, and the frequency 
divider where dividing of the above-mentioned clock signal is carried out by the predetermined division ratio, 
and at least the above outputs a dividing signal to a phase comparison circuit 

[0010] In a clock generation circuit by generating the clock signal with which a frequency changes slightly to 
extent which does not influence normal actuation of a semiconductor device, and supplying a semiconductor 
device as a clock signal of operation, the frequency spectrum of a clock signal is diffused and, according to this 
invention, electromagnetic wave radiation of a semiconductor device is reduced. Concretely, from the frequency 
control signal with which level changes gently compared with an input-clock signal, by limiting the clock signal 
with which it integrated, the clock signal with which a frequency changes is generated, the clock signal which 
carried out multiplying with the predetermined number of multiplying by the PLL circuit is generated according 
to the clock signal concerned, and a semiconductor device is supplied. 

[001 1] Moreover, the clock generation circuit of this invention is constituted by the PLL circuit, and it sets to 
the direct-current amplifying circuit which generates the control signal supplied to VCO in the PLL circuit 
concerned, for example, a differential amplifying circuit. Since a phase comparison circuit is inputted and a 
frequency control signal is inputted into the input terminal of another side, the bias component according to an 
oscillation frequency is contained in the oscillation control signal inputted into VCO, and at least one input 
terminal is controlled so that the oscillation frequency of VCO changes according to the frequency control 
signal concerned. Furthermore, in the charge pump which constitutes a PLL circuit, since the bias current 
concerned is added to the current which bias voltage was generated according to the frequency-control signal, 
and was generated according to the phase contrast signal, the oscillation frequency of VCO by which an 
oscillation frequency is controlled by the output signal of a charge pump changes according to a frequency- 
control signal. 
[0012] 

[Embodiment of the Invention] 1st operation gestalt drawing 1 is the circuit diagram showing the 1st operation 
gestalt of the clock generation circuit concerning this invention. The clock generation circuit of this operation 
gestalt is constituted by the integrator 1, the limiter 2, the PLL circuit 3, and the counting-down circuit 4. 
[0013] An integrator 1 is the clock signal CKS which integrated with and integrated with inputted clock signal 
CKIN. It outputs. A limiter 2 is the integral clock signal CKS. And frequency control signal SO Popularity is won 
and clock signal SIN inputted into the PLL circuit 3 according to these signals is outputted. The PLL circuit 3 is 
the dividing signal SD inputted from clock signal SIN and the counting-down circuit 4 which were inputted from 
the limiter 2. Clock signal CKOUT by which it responds, for example, a frequency or a phase is controlled 
according to clock signal SIN It outputs. 

[0014] Frequency control signal SC inputted into a limiter 2 It responds and is output clock signal CKOUT of 
the PLL circuit 3. By making an output change with the minute range of fluctuation, it is clock signal CKOUT. 
Spectrum is diffused. For this reason, clock signal CKOUT In the semiconductor device which operates as clock 
frequency, reduction of electromagnetic wave radiation is realizable as a result of the distribution of spectrum 
of a clock signal of operation. 
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[0015] Drawing 2 shows the example of 1 configuration of the PLL circuit 3 containing a counting-down circuit 
The PLL circuit 3 is constituted by a phase comparator 10, a low pass filter (LPF) 20, DC amplifier 30, the 
voltage controlled oscillator (VCO) 40, and the counting-down circuit 50 like a graphic display. In addition, the 
counting-down circuit 50 in drawing 2 is the same as the counting-down circuit 4 shown in drawingj[ . 
[0016] The phase comparison circuit 10 is the dividing signal SO from a frequency divider 50. A phase with 
clock signal SIN inputted from the limiter 2 is compared, and the up-and-down signal SUD which shows the 
phase contrast of these signals is outputted. A low pass filter 20 is the signal SL which removes the high 
frequency component contained in the up-and-down signal SUD from the phase comparator 10, and consists 
only of a low-frequency component. It outputs. DC amplifier 30 is the signal SV which added the predetermined 
direct current level Vdc to the signal which is the reversal mold amplifying circuit which consists of differential 
amplifier AMP and resistance elements R1 and R2, amplified the low frequency signal SL from a low pass filter 
20 like a graphic display, and was amplified further. It considers as a control signal and outputs to VC040. 
VCO40 is the control signal SVfrom DC amplifier 30. It oscillates on the controlled oscillation frequency and an 
oscillation signal is outputted. In addition, the oscillation signal outputted by VCO40 is the clock signal CKO of 
operation. It carries out and other semiconductor devices are supplied. A counting-down circuit 50 is the clock 
signal CKO from VCO40. Dividing is carried out by the division ratio set up beforehand, and it is the dividing 
signal SD. It outputs to a phase comparator 10. 

[0017] Draw[ngJ3 shows the signal wave form of each partial circuit of the clock generation circuit of this 
operation gestalt. Hereafter, actuation of the clock generation circuit of this operation gestalt is explained, 
referring to drawing 1 - drawing 3 . 

[0018] Frequency control signal SC inputted into the limiter 2 of drawing 1 As shown in drawing 3 (a), it is a 
chopping sea with a predetermined period. The chopping sea concerned has a frequency quite lower than the 
input-clock signal CKIN, and is the signal of the low frequency which changes gently. In addition, although the 
signal of a chopping sea is shown as an example, it is the frequency control signal SC here. It may not be 
limited to a chopping sea and other signals, for example, a sine wave, or the signal with which level changes 
stair-like may be used. 

[0019] Clock signal CKIN with the fixed period T shown in drawing 3 (b) is the integral clock signal CKS which it 
is inputted into an integrator 1 and shown in this drawing (c) as a result of an integral. It is obtained. It sets to a 
limiter 2 and is the frequency-control signal SC. It uses and is the integral clock signal CKS. As a result of 
limiting level, the clock signal which changes without the period shown in this drawing (d) ceasing is acquired. 
The clock signal concerned is supplied to the PLL circuit 3 as an input signal SIN. 

[0020] The PLL circuit 3 carries out multiplying of the frequency of an input signal SIN with the number of 
multiplying set up by the division ratio n of a counting-down circuit 4 (n is a positive integer), and is a clock 
signal CKO. It generates. For example, if the frequency of an input signal SIN is set to f, it is the output clock 
signal CKO. A frequency serves as nf. If the frequency of an input signal SIN changes, for example, it is set to 
(f+deltaf), it is the output clock signal CKO. A frequency also follows it and changes to (nf+ndeltaf). As 
mentioned above, it sets to a limiter 2, and it is the frequency control signal SC. The frequency of the signal 
SIN which responded and was acquired as a result of the limit of the integral clock signal CKS is the frequency 
control signal SC. It is controlled according to level. For this reason, output clock signal CKO of the PLL circuit 
3 A frequency is also a control signal SC. It is controlled by level. Namely, the clock generation circuit of this 
operation gestalt functions as a kind of frequency modulation circuit, and is the frequency control signal SC. 
Clock signal CKO with which it uses, a modulation function is committed to the frequency of the input-clock 
signal CKIN, and a frequency changes It can provide. 

[0021] By the clock generation circuit of this operation gestalt, it is the frequency control signal SC. Clock 
signal CKO with which it responds and a frequency changes It is generated. The clock signal CKO concerned In 
other semiconductor devices which operate as a clock signal of operation, since the spectrum of a clock signal 
is spread, it is possible to reduce electromagnetic wave radiation substantially. Drawing 4 (b) shows the 
spectrum of the clock signal with which spectrum diffusion was performed. In addition, the spectrum of clock 
signal CK to which spectrum diffusion is not performed is shown in this drawing (a) for the comparison. 
[0022] As sh own in drawing 4 (a), when spectrum diffusion is not performed, the spectrum of clock signal CK 
will almost be concentrated on center frequency fCK, if the part which spread on both sides slightly by the 
noise component etc. is removed. On the other hand, as the spectrum of the clock signal which spectrum 
diffused by the clock generation circuit of this operation gestalt is shown in this drawing (b), breadth and its 
peak value are broadly reduced substantially by both sides compared with the spectrum shown in drawing (a) 
focusing on a frequency fCK. Clock signal CKO supplied by this in the clock generation circuit of this operation 
gestalt In the semiconductor device which operates, even when it is difficult for electromagnetic wave radiation 
to become possible [ decreasing substantially ], and to take the cure of shielding etc., it is possible to decrease 
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substantially the leakage of the electromagnetic wave to the equipment circumference. 
[0023] 2nd operation gestalt draw ing 5 is the circuit diagram showing the 2nd operation gestalt of the clock 
generation circuit concerning this invention. Frequency-control signal SC with which level changes gently in the 
1st operation gestalt of the clock generation circuit mentioned above using a limiter Clock signal CKO which 
generated the clock signal with which a frequency changes by limiting the level of the clock signal with which it 
integrated, and carried out multiplying of the clock signal concerned by the predetermined multiplying ratio It 
generates. For this reason, the integrator other than a limiter is required, there are many addition circuits other 
than a PLL circuit, and the cost of a circuit becomes large. 

[0024] On the other hand, in the clock generation circuit of this operation gestalt, since the clock which the 
frequency was made to change only using a PLL circuit and performed spectrum diffusion can be generated, a 
desired clock signal can be generated by easy circuitry, and a miniaturization and a cheap clock generation 
circuit can be realized. Hereafter, the configuration and its actuation of the clock generation circuit of this 
operation gestalt are explained, referring to drawing 5 . 

[0025] As shown in dra win g 5 , the PLL circuit which constitutes the clock generation circuit of this operation 
gestalt has the almost same configuration as the PLL circuit 3 shown in drawing 2 . However, in this operation 
gestalt, the frequency control signal SC 1 with which level changes to the differential amplifier AMP which 
constitutes DC-amplifier 30a is inputted, the level of the control signal SV outputted from DC-amplifier 30a is 
controlled by this, and the oscillation frequency of VCO40 is controlled by it. 

[0026] In the phase comparator 10 which constitutes a PLL circuit, it is the dividing signal SD from clock signal 
SIN and a counting-down circuit 50. It is inputted. Clock signal SIN is a reference clock signal which has the 
stable frequency, for example. A phase comparator 10 is clock signal SIN and the dividing signal SD which were 
inputted. A phase is compared and the up-and-down signal SUD is outputted according to the phase contrast 
of these signals. A low pass filter 20 is the signal SL which removes the high frequency component contained in 
the up-and-down signal SUD from the phase comparator 10, and consists only of a lowH^requency component. 
It outputs. 

[0027] It is constituted by for example, the differential amplifier AMP, and DC amplifier 30a is the low frequency 
signal SL from a low pass filter 20. It is inputted into the inversed input terminal "-" of the differential amplifier 
AMP through a resistance element R1, and the inversed input terminal "-" concerned is further connected to 
the output terminal of the differential amplifier AMP through the resistance element R2. The frequency control 
signal SC 1 is inputted into the input terminal "+" of the differential amplifier AMP. Drawing 3 (a) Like a graphic 
display, the frequency-control signal SC 1 is a signal with which bias voltage deltaV joined direct current level 
Vdc, for example, is a shown chopping sea. 

[0028] Thus, inversed amplification is constituted by the differential amplifier AMP and resistance elements R1 
and R2, and it is an input signal SL from the output terminal. Signal SV with which the bias signal SC 1 joined 
the reversal signal It is outputted and VCO40 is supplied. Here, it is the output signal SL of a low pass filter 20. 
It is VL about an electrical potential difference. It carries out and is Signal SV. It is VS about an electrical 
potential difference. A degree type will be realized if it carries out. 
[0029] 
[Equation 1] 

VL =(Vdc+deltaV)- (VS - Vdc-deltaV), R1/R2 =(Vdc+deltaV) (R1+R2)/R2-VS R1/R2 — (1) 
[0030] VCO40 is the control signal SV outputted from DC amplifier 30a. Clock signal CKO which an oscillation 
frequency is controlled and has the oscillation frequency concerned It is outputted. For this reason, the 
oscillation frequency of VC040 changes according to level change of the frequency-control signal SC 1 
inputted into DC-amplifier 30a. Namely, output clock signal CKO Spectrum is spread. 

[0031] Thus, as a result of adding the bias signal SC 1 to a differential amplifying circuit AMP, it is the output 
signal SL of a low pass filter 20. Electrical potential difference VL which a voltage level shows in a formula (1) A 
PLL circuit operates so that it may become. Consequently, the oscillation frequency of VCO40 changes 
according to the level of the bias signal SC 1 added to the differential amplifying circuit AMP. 
[0032] Clock signal CKO Since other semiconductor devices are supplied as a clock signal of operation, it is the 
clock signal CKO concerned. Electromagnetic wave radiation of the semiconductor device which operates is 
reduced substantially. 

[0033] The reference clock signal SIN and the dividing signal SD from a counting-down circuit 50 which were 
inputted with the phase comparator 10 in the PLL circuit according to this operation gestalt as explained above 
It is the signal SL which compares a phase, outputs the up-and-down signal SUD according to the phase 
contrast of these signals, and a low pass filter 20 removes the high frequency component, and consists of a 
low-frequency component. It outputs. DC-amplifier 30a is the control signal SV which makes bias the 
frequency-control signal SC 1 inputted. It generates and VCO40 is supplied. VCO40 is a control signal SV. 
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Clock signal CKO with which it oscillates on the set-up frequency and a frequency changes according to the 
frequency control signal SC 1 Since it generates and a semiconductor device is supplied as a clock signal of 
operation, electromagnetic wave radiation of the semiconductor device which operates with the clock signal 
which carried out spectrum diffusion can be reduced. 

[0034] 3rd operation gestalt drawing 6 is the circuit diagram showing the 3rd operation gestalt of the clock 
generation circuit concerning this invention. Like a graphic display, the clock generation circuit of this operation 
gestalt generates the clock signal with which a frequency changes using a PLL circuit almost like the 2nd 
operation gestalt of this invention shown in drawing 5 . However, it is Signal SL by making the charge pump 60 
which operates according to the output signal of phase comparator 10a in this operation gestalt generate bias 
current predetermined by the frequency-control signal SC 2. The oscillation frequency of VCO40 is controlled 
by controlling level. 

[0035] The signal SIN inputted into phase comparator 10a is a reference clock signal with a predetermined 
frequency. Phase comparator 10a is the reference clock signal SIN and the dividing signal SD from a counting- 
down circuit 50 concerned. A phase is compared and the rise signal SUP or the down signal SDW is outputted 
according to a comparison result. In addition, these output signals are for example, the reference clock signal 
SIN and the dividing signal SD. It is the pulse signal by which width of face is controlled according to phase 
contrast. For example, the reference clock signal SIN is the dividing signal SD. The rise signal SUP which is a 
pulse signal with the width of face according to the phase contrast of these signals while the phase is 
progressing is outputted, and the reference clock signal SIN is the dividing signal SD to reverse. When the 
phase is behind, the down signal SDW which is a pulse signal with the width of face according to the phase 
contrast of these signals is outputted. 

[0036] The charge pump 60 embraces the rise signal SUP or the down signal SDW, and is the charge current iC. 
It generates. Furthermore, the inputted frequency-control signal SC 2 is embraced, and it is bias current 
deltaic. It generates and is the charge current iC. It adds. For this reason, charge current iC And bias current 
deltaic Signal SL by which it responds to the sum (iC+deltaiC), a capacitor CI charges or discharges, and level 
is controlled according to the charge and discharge of the capacitor CI concerned It is outputted. 
[0037] DC amplifier 30 is the signal SL outputted from the cha rge pump 60. Signal SV amplified and acquired It 
considers as a control signal and VCO40 is supplied. In addition, DC amplifier 30 of this operation gestalt is easy 
to have the same configuration as the DC amplifier which constitutes the PLL circuit 3 shown in drawing 2 . 
VCO40 is a control signal SV. It oscillates on the controlled oscillation frequency and an oscillation signal is 
outputted. It is the clock signal CKO of operation about the oscillation signal concerned. It carries out and a 
semiconductor device is supplied. A counting-down circuit 50 is the clock signal CKO generated in VCO40. 
Dividing is carried out by the division ratio n set up beforehand, and it is the dividing signal SD. It generates and 
inputs into phase comparator 10a. 

[0038] Drawing 7 is the circuit diagram showing the example of 1 configuration of the charge pump 60. Like a 
graphic display, the charge pump 60 is further constituted by the pnp transistor PI, the npn transistor Q1 and 
pnp transistor P2 which are connected to the serial between supply voltage Vdd and the touch-down potential 
GND, a npn transistor Q2, and the resistance elements R3, R4, R5, and R6 connected to the emitter side of 
these transistors. 

[0039] The emitter of a transistor PI is connected to supply voltage Vdd through a resistance element R3, and 
the rise signal SUP from phase comparator 10a is inputted into the gate. The emitter of a transistor Q1 is 
grounded through a resistance element R4, and the down signal SDW from phase comparator 1 Oa is inputted 
into the gate. Transistor P1 andQI collector is connected to the node ND 1. The emitter of a transistor P2 is 
connected to supply voltage Vdd through a resistance element R5, and the collector is connected to the node 
ND 1. The emitter of a transistor 02 is grounded through a resistance element R6, and the collector is 
connected to the node ND 1. Furthermore, the frequency control signal SC 2 is inputted into the gate of 
transistors P2 and 02. The capacitor CI is connected between a node ND 1 and the touch-down potential 
GND. 

[0040] When the rise signal SUP, for example, the pulse signal of a low level, is inputted from phase comparator 
10a, it is a current II to a transistor PI. It flows and is inputted into a node ND 1. On the other hand, when the 
down signal SDW, for example, a high-level pulse signal, is inputted from phase comparator 10a, it is a current 12 
to a transistor Q1. It flows. A capacitor CI is a current 11 to a node ND 1. When inputted, it is charged by the 
current concerned and the potential of a node ND 1 rises. On the contrary, if a current 12 flows from a node ND 
1 to a transistor Q2, the discharge of the node ND 1 will be carried out, and the potential of a node ND 1 will 
descend, for this reason, the comparison result of phase comparator 10a — responding — a capacitor 01 — 
charge — or a discharge is carried out and the electrical potential difference of a node ND 1 is controlled. 
[0041] On the other hand, the current which flows to these transistors is controlled according to the level of 
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the frequency-control signal SC 2 inputted into the gate of transistors P2 and Q2. For example, when the level 
of the frequency-control signal SC 2 becomes low, it is a current 13 to a transistor P2. It flows and a capacitor 
01 is charged according to this. On the other hand, when the level of the frequency-control signal SC 2 
becomes high, it is a current 14 to a transistor Q2. It flows and the discharge of the capacitor Cl is carried out 
according to this, for this reason, the level of the frequency-control signal SC 2 — responding — a capacitor 
CI — charge — or a discharge is carried out and the electrical potential difference of a node ND 1 is 
controlled. 

[0042] As mentioned above, in the charge pump 60, the rise signal SUP from phase comparator 10a or the down 
signal SDW, and the frequency-control signal SC 2 are embraced, and it is the electrical potential difference SL 
of a node ND 1, i.e., the output signal of the charge pump 60. Level is controlled. The signal SL concerned After 
amplifying with DC amplifier 30, it is a control signal SV. It carries out and is inputted into VCO40. 
Consequently, the oscillation frequency of VCO40 is controlled by the frequency control signal SC 2 besides 
the rise signal SUP from phase comparator 10a, and the down signal SDW. 

[0O43] The frequency control signal SC 2 inputted into the charge pump 60 is the output clock signal CKO of 
VCO40, if it is the chopping sea shown in drawing 3 (a). According to level change of the chopping sea 
concerned, a frequency changes gently. For this reason, since the spectrum of a clock signal diffuses a clock 
signal CKO in the semiconductor device used as a clock of operation, electromagnetic wave radiation is 
reduced substantially. 

[0044] It is the reference clock signal SIN and the dividing signal SD from a counting-down circuit 50 into which 
phase comparator 10a was inputted according to [ as explained above ] this operation gestalt. A phase is 
compared and the rise signal SUP or the down signal SDW is outputted according to the phase contrast of 
these signals, the charge pump 60 — the output signal of phase comparator 10a, and the frequency-control 
signal SC 2 — responding — charge or a discharge current — generating — a capacitor C1 — this — 
responding — charge or a discharge ~ carrying out — signal SL Level is controlled. It is Signal SL by DC 
amplifier 30. It amplifies and is a control signal SV. It generates, VCO40 is supplied and VC040 is a control 
signal SV. It oscillates on the set-up frequency and is a clock signal CKO. Since it outputs, it is the clock signal 
CKO concerned. A frequency changes according to level change of the frequency control signal SC 2, and since 
spectrum is spread, electromagnetic wave radiation of the semiconductor device which makes this a clock of 
operation is reduced substantially. 
[0045] 

[Effect of the Invention] According to the clock generation circuit of this invention, as explained above, when 
the frequency of the clock signal generated makes it change gently, the spectrum is spread and there is an 
advantage which can reduce electromagnetic wave radiation of the semiconductor device which operates 
according to it 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the 1st operation gestalt of the clock generation circuit concerning 
this invention. 

[Drawing 2 ] it is the circuit diagram showing the example of 1 configuration of the PLL circuit which constitutes 
the clock generation circuit shown in dra wing 1 . 

[Drawing 3] It is the wave form chart showing actuation of the clock generation circuit of the 1 st operation 
gestalt. 

[Drawing 4] It is drawing showing the spectrum of a clock signal. 

[Pxawi.ag_5] It is the circuit diagram showing the 2nd operation gestalt of the clock generation circuit concerning 
this invention. 

[Drawing 6 ] It is the circuit diagram showing the 3rd operation gestalt of the clock generation circuit concerning 
this invention. 

[Drawing^?] It is the circuit diagram showing the example of 1 configuration of the charge pump which 
constitutes the clock generation circuit shown in drawing 6 . 
[Description of Notations] 

1 [ — 10 A counting-down circuit, 10a / — A phase comparator, 20 / — 30 A low pass filter, 30a / — A DC 
amplifier, 40 / — VCO, 50 / — A counting-down circuit, 60 / — A charge pump, Vdd / — Supply voltage, 
GND / — Touch-down potential. ] — An integrator, 2 — A limiter, 3 — A PLL circuit, 4 
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